Direct isolation of vacuoles from leaf tissue of lettuce (Lactuca sativa) retaining protoplasts within the leaves.
A procedure is described in which vacuoles are isolated from leaf tissue of lettuce (Lactuca sativa L.). After incubation in an enzyme solution, the vacuoles are directly extracted from the leaf tissue by osmotic shock using a phosphate buffer. In this method no protoplasts are released from the leaf tissue. This procedure avoids the problems of separating vacuoles from protoplasts with similar density. To evaluate the purity of the vacuoles, the activity of glucan synthetase 11 (EC 2.4.1.34), NAD(P) H-cytochrome c reductase (EC 1.6.99.3) and malate dehydrogenase (EC 1.1.1.37) was measured. To measure vanadate- and nitrate-sensitive ATPase activity (EC 3.6.1.8) vesicles were prepared from the vacuoles and ATP-dependent vesicle acidification was measured as acridine orange quenching. Nitrate inhibited the quenching, while addition of vanadate had no effect. It was concluded that the vacuoles were not contaminated with plasma membranes. To evaluate the viability of the vacuoles [(14) C]-malate uptake was measured. The vacuoles showed a constant rate of [(14) C]-malate uptake during 45 min. This rate was maximal at pH 6.8.